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Progress to date

Motivation
Microplastics and its impacts on the environment
• Microplastics (MPs) are plastic particles less than 5 mm in diameter.1
• MPs are being found in greater numbers in our surface and ground waterways, as well as in a variety
of aquatic biota.2
• Most recently, microplastic contamination has been isolated in human blood, with scientists
discovering the microscopic particles in nearly 80% of those examined.3
• Water bodies including freshwater systems may act as a terminal or transitory sink for MPs; however,
the role of aquatic sediments on the fate and transport of MPs is not clearly understood.4
• This research aims to contribute to the current research done by UGA SkIO and UGA Marine
Extension and Georgia Sea Grant (UGA MAREX) focusing on identifying and mapping the spread of
MPs and their quantitative distribution in Georgia's coastal waterways.5
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Objectives and Hypothesis
• To assess the potential for sediments to act as MPs sink through collection, complexation, or
degradation, thereby storing or decreasing excess amounts of plastics in the environment.
• To determine the collection capacity of sediments typically found in Southeast Georgia streambeds by
characterizing MPs in sediments.
• To quantify MPs solubility after they reach freshwater sediments.
• To characterize MPs in sediments with advanced spectrometer techniques.
• To quantify bio-assimilation occurring due to the changes in in the oxidation state of the sediments. It is
possible that sediments may lose their collection capacity when transitioning from an oxidized (aerobic)
to a reduced environment (anaerobic).

Discussion
• We believe that the cyclic aerobic-anaerobic environments in our setup will promote a wide sediment
microorganism diversity, resulting in a series of microbial driven reactions (aerobic oxidation, anaerobic OM
mineralization, fermentation, etc.) ideal for the breakup of high molecular weight MPs.
• Polystyrene may become soluble if degraded or assimilated in the provided environments, similar to
Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS), which become soluble when broken down into
shorter chains.6

Hypothesis: Freshwater sediments subject to a continuous aerobic/anaerobic environmental cycling have

a higher potential for MPs degradation than single state sediments (e.g., fully aerobic or anaerobic).

Expected Outcomes
• At the end of the study, we aim to determine the ability of sediments to act as natural sinks for MPs as a result of
microbial decomposition or by collection of persistent MPs.
• It is expected that polystyrene loading within the sediments will decrease at a higher rate when continuously subject to
aerobic/anaerobic environments within the sediments. However, there is a probability that some MPs will dissolve and get
released into the water column. Therefore, these findings can be used to assess plastic sources and natural sinks in
freshwaters.
• It is also expected that this study will facilitate identification of polymer type materials using advanced spectroscopy
techniques.

Materials and Methodology
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• To replicate oxidized and reduced circumstances, the MP-sediment interaction will be studied in three
sediment environments: aerobic (oxidized environment), anaerobic (reduced conditions), and cyclic
aerobic-anaerobic environments.
• As part of the experimental setup, five continuously stirred tank (CSTR) batch reactors (2000 mL
flaks) operated for 60 days will be used. Two will act as controls while the remaining ones will have
different environments.
• The aerobic condition will be achieved through the use of an air diffuser, while the anaerobic reactors
will be sealed to the environment and purged with nitrogen gas.
• Dissolved oxygen (DO), Temperature, pH, Oxidation Reduction Potential (ORP), nutrient content, and
organic matter quantification analyses will be done periodically to sustain the required experimental
environments.
• Quantification and the morphology of the microplastics will be assessed using a UV‐VIS
(Ultraviolet‐Visible) spectrometer, and the MP chemical characterization will be conducted using
Fourier Transformed Infrared (FTIR) spectroscopy.

Plan of Action (Phase II)
In situ MP generation from bigger plastic wastes is of great concern due to the natural transformation
processes (solar exposure, physical abrasion, erosion, etc.), which release smaller plastic particles to
the environment. Our next step is to investigate the relationship between the physical and chemical
properties of MPs and sediment collection in a photo‐irradiated controlled environment which may also
provide baseline information on chemical signatures for plastics (before and after photoirradiation in
water). Results can be used as fingerprints in identification of the type and age (i.e., weathered versus
freshly released) of plastics in the natural environment.
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